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One class support vector machine used for blind pixel detection

Zhang Dongge'?, Fu Yutian'?

(1. Key Laboratory of Infrared System Detection and Imaging Technology, Chinese Academy of Sciences, Shanghai 200083, China;
2. Shanghai Institute of Technical Physics of the Chinese Academy of Sciences, Shanghai 200083, China)

Abstract: One class support vector machine (OCSVM) was applied to classify the pixels of the infrared
detectors, and it can detect the blind pixels by the random scenes. The blind pixel detection algorithms
were reviewed in the beginning, and the imbalance distribution of the normal pixels and blind pixel was
discussed in the following. The infrared image sequence was used to set up the OCSVM models and
calculate the super sphere parameters, when the support vectors were represented by the Lagrangian
coefficients. The OCSVM was an unsupervised method to cluster the pixels by the changing gray level
and the random scenes. The super sphere model built by OCSVM would be refreshed by the updating
image sequence, while the Lagrangian coefficients of the support vectors were recorded, so the blind
pixels could be eventually classified by the statistic results of the preceding coefficients series. The mid-
wave infrared 320x256 image sequence was taken as an example to illustrate the proposed method, and it
got the same results as the black body calibration. It could conclude that the OCSVM used for the online
modeling of the blind pixel detection of the infrared detectors is adaptive and self-refreshing, and it could
improve the efficiency of the infrared system test.
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Fig.1 Responsivity model of IRFPA pixels
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Fig.2 Classification model of pixels inspection
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Fig.3 Flow chart of the proposed method
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Fig.4 Mid wave infrared 320x256 image
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Fig.5 Support vectors of the OCSVM model based on the tenth

frame image
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Tab.1 Results of Lagragian coefficients «;; of the
OCSVM models

No. 40 41 42 43 44 45

1 2.4E-18 5.3E-19 0.025 0.025 0.025 1.5E-18

2 0.025 4.6E-19 0.025 0.025 5.4E-19 5.2E-19
3 1.5E-19 0.025 0.025 0.025 8.5E-19 1.1E-19
4  4.1E-19 4.8E-20 0.025 0.025 0.025 1.9E-19
5 1.6E-19 1.2E-19 0.025 0.025 6.9E-19 0.025
198 1.9E-19 2.5E-18 0.025 0.025 3.9E-18 4.7E-19
199 0.025 2.4E-19 0.025 0.025 1.8E-18 0.025
200 4.4E-21 0.025 0.025 0.025 1.1E-18 4.3E-19
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Tab.2 Lagragian coefficients of the OCSVM models
based on the image generated by the variant
gains and exposure time
(a) H3E 0x60, FAS> B iE) 0.4 ms 514 T B &3 K2 Y
OCSVM BV 1% B H R
(a) Lagragian coefficients of the OCSVM model
based on the image generated by the gain
0x60 and exposure time 0.4 ms

450 451 452 453 454
1 4.4E-18 3.3E-19 0.096 2 0.096 2 2.1E-18
2 0.096 2 2.1E-19 0.096 2 4.1E-19 5.2E-19
3 5.6E-18 0.0962 0.096 2 2.8E-19 7.9E-18
4 3.3E-19  4.6E-19 0.096 2 0.096 2 2.4E-18
5 2.6E-19 2.5E-19 0.096 2 8.4E-18 0.096 2
198 1.5E-19 2.5E-18 0.096 2 3.9E-18 5.7E-18
199 0.096 2 9.4E-19 0.096 2 7.8E-19 0.096 2

200 1.4E-17 5.8E-18 0.096 2 4.5E-18 4.3E-19

(b) 125 0x80, FA5 B i) 0.25 ms 5 {4 T E 5>t iz
# OCSVM K 1% 8 H R &

(b) Lagragian coefficients of the OCSVM model
based on the image generated by the gain

0x80 and exposure time 0.25 ms

450 451 452 453 454
1 4.8E-18 0.0962 0.096 2 0.096 2 1.5E-18
2 0.096 2 6.3E-18 0.096 2 5.4E-19 8.2E-19
3 4.4E-18 0.0962 0.096 2 8.5E-19 1.1E-19
4 6.4E-19 2.4E-19 0.096 2 0.096 2 1.9E-19
5 1.1E-17  3.5E-18 0.096 2 6.9E-19 0.096 2
198 5.1E-19 2.5E-18 0.096 2 4.9E-19 9.1E-19
199 0.096 2 9.4E-19 0.096 2 7.8E-18 0.096 2

200 1.8E-17 4.4E-18 0.096 2 6.3E-18 1.3E-18

(c) 125 0x80, FR4r B [E] 0.1 ms 554 T B & Xt iz
# OCSVM BV 1% B H R ¥

(¢) Lagragian coefficients of the OCSVM model
based on the image generated by the gain

0x80 and exposure time 0.1 ms

450 451 452 453 454
1 1.8E-18  4.2E-19 0.096 2 1.0E-18 1.5E-17
2 7.2E-18 0.096 2 0.096 2 3.1E-18 1.2E-18
3 3.1E-18 1.6E-18 0.096 2 1.1E-18  4.1E-19
4 0.096 2 2.2E-18 0.096 2 6.5E-18 1.2E-18
5 1.5E-18  3.2E-19 0.096 2 6.1E-19 0.096 2
198 5.2E-18 5.2E-18 0.096 2 0.096 2 4.7E-19
199 0.096 2 7.3E-18 0.096 2 3.8E-18 0.096 2
200 9.6E-19 2.8E-18 0.096 2 1.2E-18 4.3E-19
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